is indicated when prosthesis stability is poor due to mandibular or maxillary atrophy. The use of autogenous grafts to provide sufficient vestibular depth is widely accepted. In this retrospective study, the outcomes of vestibuloplasty performed on 41 patients using various types of autogenous grafts (full-thickness skin, dermal, reversed dermal, meshed skin and palatal mucosal) are presented. The best results were obtained with palatal mucosal grafts, but graft size is limited. Meshed skin grafts were shown to be the best alternative.
Introduction
Vestibuloplasty is a surgical procedure used to increase the size of the denture-bearing area and the height of the residual alveolar ridge. Its primary objective is to prepare the mouth for dentures. Several techniques have been reported to provide additional fixed mucosal and vestibular depth in the mandibular and maxillary denture-bearing areas. These techniques can generally be classified as either secondary epithelialization or graft techniques. 1, 2 Secondary epithelialization was found to be ineffective because the postoperative vestibular depth often decreased over time as a result of wound contraction. Vestibuloplasty with grafting increases the sulcus depth and the amount of stable attached tissue. 3 Autogenous soft tissue grafts such as full-thickness skin, split-skin, meshed skin, mucosal, dermal and reversed dermal grafts are used for vestibuloplasty. 4 -7 In this retrospective study, the clinical results of vestibuloplasty using various types of graft are reported.
Patients and methods
All patients underwent clinical and radiographic examination before surgery. All patients were informed about the procedure by the operator. No ethical approval was obtained because this is a routine procedure in the oral and maxillofacial surgical setting. Dermis, reversed dermis, full-thickness skin, meshed skin and palatal mucosa were used as graft materials. Dermal, reversed dermal, full-thickness skin and meshed skin grafts were harvested from the medial aspect of the arm using a scalpel. Before harvesting, dermal grafts were deepithelialized using a trimmer. Excessive fat adherent to the reticular dermis was removed. This process was continued until a homogeneous bleeding area was produced. Palatal grafts were harvested from the hard palate using a scalpel. Grafts were taken from the right and left sides of the hard palate, leaving the area at the mid-palatal raphe intact. Right and left grafts were sutured together with 4-0 vicryl sutures.
For the vestibuloplasty, an intra-oral incision was made at the mucogingival junction and supraperiosteal dissection was performed to the desired vestibular depth. The incision margin was then sutured to the periosteum at the bottom of the new vestibule sulcus. The graft was cut to the correct shape, sutured in place on the periosteum, and stabilized using a relined custom-made acrylic stent. The stent was removed 7 days after the operation.
Results
A total of 44 operations in 41 patients (22 women and 19 men; mean age 53.4 years, range 30 -69 years) with insufficient vestibular depth were treated with vestibuloplasty. Twenty patients had senile alveolar atrophy, 10 had high muscular attachments, eight had inflammatory fibrous hyperplasia, and six had inadequate vestibular depth due to tumour surgery, augmentation or trauma. Dermal grafts were used in six patients, reversed dermal grafts in seven patients, full-thickness skin grafts in six patients, meshed skin grafts in 14 patients, and palatal mucosal grafts in 11 patients. Bimaxillary vestibuloplasty was performed in three patients. In six patients, palatal mucosal, meshed skin and reversed dermal grafts were used for maxillary vestibuloplasty. Mandibular vestibuloplasty was performed on the remaining patients.
Healing of all graft types was successfully achieved with no complications (Figs 1 -5 ). The palatal mucosal grafts were satisfactory in terms of mucosal colour, moistening and 336 M Metin, D Dolanmaz, A Alkan Evaluation of autogenous grafts in vestibuloplasty contraction. Full-thickness grafts kept their original characteristics, although healing with minimal contraction occurred in the long term. Dermal grafts had an appearance close to that of mucosa, but in one patient hair growth was observed at the 3 month post-operative visit. Reversed dermal grafts were found to be nearest in appearance to mucosa; no problems with hair growth occurred with these grafts. However, contraction of the dermal and reversed dermal grafts was excessive. The meshed skin grafts were better in terms of colour and moistening than the full-thickness skin grafts.
All the patients were satisfied with the resulting denture stability, and the tolerance of dentures by the grafts used was satisfactory.
Discussion
In vestibuloplasty, grafts used in denturebearing areas should have particular properties. These include: an absence of visible contraction; moistness; colour compatibility; stability; and sufficient thickness and resistance to cope with the occlusal forces under a total prosthesis. 6 Full-thickness skin grafts in the oral cavity frequently display hair growth and keratinization, and have a colour, taste and smell that are of serious concern to the patient. 8, 9 They have poor adhesive quality, which is particularly problematic when used in the maxilla. 9 Ueda et al. 10 showed in an experimental study that full-thickness skin grafts maintain their histological characteristics for 2 years after surgery. Sanders and Starshak 11 have claimed that palatal mucosal grafts are the ideal grafts for the oral cavity. In areas that require smaller grafts, a palatal mucosal graft can be successfully applied. 3 The major disadvantages of palatal mucosal grafts are donor area morbidity and limited size. 2 Palatal grafts are preferred when only a small graft is necessary or when the palatal vault is flat. Periosteal necrosis and osteomyelitis of the donor area were reported, and healing of the palatal donor area was painful even in the absence of such complications. 4 Owing to the above-mentioned disadvantages of full-thickness skin and palatal mucosal grafts, the use of dermal and reversed dermal grafts for vestibuloplasty has been investigated. 5, 10, 12, 13 The first use of dermal grafts for vestibuloplasty was reported in 1977 by Smiler et al. 14 Ueda et al., 10 in an experimental study comparing full-thickness skin, dermal and reversed dermal grafts, showed that reversed dermal grafts had advantages over dermal grafts in the reconstruction of large mucosal defects. They reported that the two major histological differences between dermal and reversed dermal grafts were guidance of the spread of epithelial cells and the differentiation of the overlying mucosal epithelium. Dermal grafts were covered by both the surrounding oral epithelium and the epithelial cells of the skin appendages. In contrast, the epithelium of the reversed dermal grafts did not originate from the cells of the skin appendages, since the dermis was inversely transplanted. The mucosal epithelium overlying the reversed dermal grafts 
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kept its original characteristics as nonkeratinized epithelium. However, the mucosal epithelium overlying the dermal grafts became naturally keratinized. The growth and differentiation of epithelial elements such as hair follicles also appeared to be suppressed by the upside-down transplanting of the dermis in the reversed dermal grafts. 10 In our study, reversed dermal grafts had the closest appearance to mucosa, apart from palatal mucosal grafts. Although the disadvantages of the skin grafts were prevented by upside-down transplanting, severe contraction was observed with the reversed dermal grafts; this may be the result of prolonged inflammation and delayed epithelialization. 12 Meshed skin grafts can be obtained from smaller donor areas. Besides increasing its size, the meshing of a graft also helps to produce an appearance similar to mucosa. Meshed skin grafts allow drainage of exudates and prevent the formation of haematoma under the graft, and thus the healing process is better than in full-thickness skin grafts. 6 In our study, these types of grafts were better than full-thickness skin grafts with regard to moistening, but showed slightly more contraction.
In terms of mucosal appearance and functioning, the order from best to worst was palatal mucosal, reversed dermal, meshed skin, dermal, and full-thickness skin grafts. In terms of the smallest amount of contraction, the order was full-thickness skin, palatal mucosal, meshed skin, dermal, and reversed dermal grafts.
The results of our study showed that, for vestibuloplasty, the best alternative to a palatal mucosal graft is a meshed skin graft.
